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(57) ABSTRACT 

A leak-free drinking beaker comprises a container as well as 
a lid closing the container, a drink opening which opens into 
the interior of the container, and a valve extending over the 
drink opening, which valve is held in the closed position 
under a certain pretension and can be released against Said 
pretension under the influence of a pressure difference. The 
Valve is a double-acting non-return valve and comprises a 
flexible valve element and two separate valve Seats, the 
valve element and one of the valve seats has a blocking 
action in a direction opposed to the direction in which the 
valve element has a blocking action with the other valve 
Seat. 

18 Claims, 4 Drawing Sheets 
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LEAK-FREE DRINKING CUP 

The invention relates to a leak-free drinking beaker, 
comprising a container as well as a lid closing the container, 
a drink opening which opens into the interior of the 
container, and a valve, extending over the drink opening, 
between the drink opening and the container, which valve is 
held in the closed position under a certain pretension and can 
be released against Said pretension under the influence of a 
preSSure difference. 
A drinking beaker of this type is disclosed in WO-A 

9708979. The valve used in Said beaker is in the form of a 
membrane in which a slit has been made. When drinking, the 
Slit opens a little So that liquid flows from the drinking 
beaker. The disadvantage of this known drinking beaker is 
that the membrane does not seal well. If the drinking beakers 
falls over or is turned upside down, leakage can Still occur 
as a result of the liquid pressure. 

The aim of the invention is to provide a drinking beaker 
with which freedom from leaks is better guaranteed. This is 
achieved in that the valve is a double-acting non-return 
Valve, comprising a flexible valve element and two Separate 
Valve Seats, the valve element and one of the valve Seats 
having a blocking action in a direction opposed to the 
direction in which the valve element has a blocking action 
with the other valve seat. 

By virtue of the use of a double-acting non-return valve 
it is possible, on the one hand, to ensure good Sealing against 
leakage whilst, on the other hand, the reduced pressure 
produced in the drinking beaker by drinking can neverthe 
leSS be released. The air that flows in on equalising the 
reduced pressure can also carry liquid residues back into the 
beaker, as a result of which Subsequent dripping is virtually 
precluded. 

The flexible valve element can be constructed in various 
ways. According to a simple embodiment, the flexible valve 
element comprises an annular membrane, one peripheral rim 
of which interacts with the one valve seat and the other 
peripheral rim of which interacts with the other valve seat. 

The membrane can be a disc which has a central hole, the 
one valve Seat being located opposite the one side of the disc 
at the outermost rim of the disc and the other valve seat 
being located opposite the other Side of the disc at the 
innermost rim of the disc. Such a construction is simple and 
has the advantage that cleaning of the beaker and lid with 
Valve can be carried out easily and reliably. 

The two valve seats can be movable with respect to one 
another in the direction transverse to their plane to change 
the pretension under which the disc is in contact with the 
Valve Seats. 

One of the valve seats is formed by that rim of a drinking 
spout which protrudes inside the lid. The other valve seat is 
formed by a pin which is coaxial with respect to the other 
valve seat. With this arrangement the disc is located between 
the two valve seats and is held in place by the pin which 
extends to Some extent into the interior opening of the disc, 

Furthermore, the pin can be movable in the axial direc 
tion in order to vary the preloading between disc and valve 
Seats. 

The pin is preferably accommodated on a Support that is 
mounted in the lid. Said support can be slidably mounted in 
the lid in order to vary the mutual spacing of the valve Seats 
and thus the pretension in the valve, 

Preferably, the lid has a peripheral rim provided with a 
Screw thread which interacts with a corresponding Screw 
thread on the container, the Support being Slidable in the 
axial direction in Said peripheral rim. The Support interacts 
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2 
with the upper limit of the container such that when the lid 
is Screwed on to the container the pretension between the 
membrane and the valve Seats is adjustable. 

Depending on the drink used and/or on the user, it is 
always possible to Set the pretension Such that, on the one 
hand, drinking remains possible, but leaking is prevented. 

The peripheral rim has an axial extension which interacts 
with a Sealing ring provided at the periphery of the container, 
which extension and Sealing ring interact with one another 
over the entire Screw region of the Screw threads of lid and 
container. 

The Support is pretensioned in the direction towards the 
container. 

The invention will be explained in more detail with 
reference to an illustrative embodiment shown in the figures. 

FIGS. 1 and 2 show a cross-section through the leak-free 
drinking beaker according to the invention. 

FIG. 3 shows an exploded view in perspective. 
FIGS. 4-6 show details of the drink opening with valve 

element. 
FIGS. 7-8 show details of a variant. 
The leak-free drinking beaker shown in FIGS. 1 and 2 

comprises a container 1 and a lid 2 Screwed thereon. A 
Support 3 is also accommodated between the container 1 and 
the lid 2. Said support 3 on the one hand bears on the top rim 
4 of the container 1 and, on the other hand, is pretensioned 
against the inside of the lid 2 by means of fingers 5 forming 
one piece with the Support. 

The lid 2 has an annular rim 6, on the inside of which a 
screw thread 7 has been produced. The container 1 is 
provided at the top with corresponding Screw thread 8, on to 
which the screw thread 7 of lid 2 is screwed. 

The Support 3 has holes 9 via which the liquid is able to 
flow from the container 1 to the spout 10 arranged in the lid 
2. 

That part of the spout 10 that extends into the lid 2 has 
an annular rim 11 which forms a first valve seat for the valve 
element 12, which in the example shown is constructed as an 
annular membrane. The outermost rim of the disc 13 of the 
annular membrane 12 interacts with the first valve seat 11. 
A pin 14 is provided on the Support 3, which pin 14 is 

coaxial with respect to the rim of the spout 10 forming the 
valve seat 11. Said pin 14 forms the second valve seat, which 
interacts with the inside edge 15 of the central hole 20 in the 
annular membrane. 

In the rest position the annular membrane 12 is in contact 
with both the first seat 11 and the second sent 16, determined 
by the Surface of the pin 14. In this position the passage 
between the interior of the container 1 and the passage 17 in 
the spout 10 is blocked: see FIG. 4. 

However, as soon as, as is shown in FIG. 5, a reduced 
preSSure is generated in the passage 17, for example by 
Sucking on it, the annular membrane 12 bulges slightly 
upwards, the rim 15 being lifted off the valve seat 16 
determined by the pin 14. In this position the liquid is able 
to issue from the container 1 via the passage 17. 

AS Soon as the reduced pressure is cancelled out, the rim 
15 of the annular membrane 12 moves back on to the valve 
Seat 16, as a result of which the passage is blocked again. 

If a Sufficiently high reduced pressure has been produced 
in the container 1, the outside edge 13 of the annular 
membrane 12 will then be lifted off the first valve seat 11, 
Such that ambient air is able to flow into the container 1: See 
FIG. 6. During this operation any liquid that has remained 
behind in the passage 17 is guided back into the container 1, 
together with the inflowing air. Consequently Subsequent 
dripping of the Spout 10 can be prevented. 
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The opening of the annular membrane 12 in both direc 
tions is dependent on the pretension under which the edges 
13, 15 interact with the respective valve seats 11, 16. The 
pretension can be adjusted, as will be explained with refer 
ence to FIGS. 1 and 2. 

In the position shown in FIG. 1, the lid 2 has been 
Screwed less far down on to the container 1, as a result of 
which the distance between the valve seats 11 and 16 in the 
vertical direction or in the direction of flow is relatively 
large. The annular membrane 12 will consequently be in 
contact with the valve Seat under low pretension, as a result 
of which the membrane 12 opens easily. 

In the position in FIG. 2, the lid 2 has been screwed 
further down on to the container 1. As a result the membrane 
12 is pressed more firmly on to the valve Seats 11, 16, as can 
also be deduced from the deformed State of said membrane 
12. 

In this case a greater reduced preSSure in the passage 17 
of the spout 10 is needed to open the membrane 12. This 
adjustment facility is useful to be able to vary the Suction 
under which the membrane 12 opens. 

The Seal between lid 2 and container 1 is always guar 
anteed by the extension 20, provided on rim 6, which 
interacts with Sealing ring 21, which is accommodated in the 
top rim of the container 1. 

In the variant shown in FIGS. 7 and 8, the valve element 
12 can be accommodated between the rim 11 of the spout 10 
and a cap 30, the annular rim 31 of which is fixed to the 
spout 10. 

The base 32 of the cap has holes 33 and carries the pin 
14. Said pin 14 forms the second valve seat; the rim 11 forms 
the first valve seat. 

The embodiment in FIGS. 7 and 8 has a fixed setting of 
the valve element 12 and in other respects functions in the 
same way as the embodiment in FIGS. 1-6. 
What is claimed is: 
1. A leak-free drinking beaker, comprising 
(a) a container, 
(b) a lid closing the container, 
(c) a drink passage opening into the interior of the 

container, and 
(d) a valve extending across the drink passage to control 

egreSS of liquid from the beaker and comprising: 
(i) a resiliently flexible valve element, 
(ii) a first valve seat, and 
(iii) a second valve seat separate from the first valve 

Seat 
wherein the valve element and the first valve seat are 
cooperable to block fluid flow in a first direction and the 
Valve element is cooperable with the Second valve Seat to 
block fluid flow in a second direction, said first direction 
being opposed to Said Second direction, and wherein, in a 
rest position said valve element blocks flow of fluid in both 
directions and can be resiliently flexed to open by a reduced 
preSSure respectively downstream of the first or Second 
valve seat to permit fluid flow in either the first or the second 
direction, wherein the flexible valve element comprises an 
annular membrane, wherein the membrane is a disc having 
a central hole and a first Side and a Second Side, the first valve 
Seat is located opposite the first Side of the disc at the 
outermost rim of the disc and the Second valve Seat is located 
opposite the Second Side of the disc at the innermost rim of 
the disc. 
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2. Drinking beaker according to claim 1, wherein the first 

and Second valve Seats are movable with respect to one 
another in the direction transverse to their respective planes 
to change the pressure needed to resiliently flex the disc. 

3. Drinking beaker according to claim 2 having a drinking 
Spout protruding inside the lid, wherein one of the valve 
Seats is formed by a rim of the drinking Spout. 

4. Drinking beaker according to claim 2, wherein one of 
the valve Seats is formed by a pin coaxial with respect to the 
other valve Seat. 

5. Drinking beaker according to claim 3, wherein the disc 
is located between the first valve seat and the second valve 
Seat and the pin extends to the central hole of the disc, 
wherein the disc is held in a fixed position between the first 
Valve Seat and the Second valve Seat. 

6. Drinking beaker according to claim 5, wherein the pin 
is movable in the axial direction to vary the pressure needed 
to resiliently flex the disc. 

7. Drinking beaker according to claim 6, wherein the pin 
is fixed on a Support, Said Support being mounted in the lid. 

8. Drinking beaker according to claim 7, wherein the 
support is slidable with respect to the lid wherein the mutual 
spacing of the valve Seats can be varied. 

9. Drinking beaker according to claim 8, wherein the lid 
has a peripheral rim having a first Screw thread and the 
container comprises an upper limit and a Second Screw 
thread mating with the first Screw thread, the Support being 
Slidable in the axial direction in Said peripheral rim, and the 
Support interacts with the upper limit of the container Such 
that when the lid is Screwed on to the container the distance 
between the membrane and the first and Second valve Seats 
is adjustable. 

10. Drinking beaker according to claim 9, wherein the 
peripheral rim has an axial extension which mates with a 
Sealing ring provided at the periphery of the container, Said 
extension and Sealing ring mating with one another over the 
entire Screw region of the Screw threads of the lid and the 
container. 

11. Drinking beaker according to claim 7, wherein the 
Support is urged towards the container. 

12. Drinking beaker according to claim 3, wherein one of 
the valve seats is formed by a pin which is coaxial with 
respect to the other valve Seat. 

13. Drinking beaker according to claim 4,wherein the disc 
is disposed between the first valve seat and the second valve 
Seat and the pin extends to the central hole of the disc, 
wherein the disc is held in a fixed position between the first 
Valve Seat and the Second valve Seat. 

14. Drinking beaker according to claim 8, wherein the 
Support is urged towards the container. 

15. Drinking beaker according to claim 9, wherein the 
Support is urged towards the container. 

16. Drinking beaker according to claim 10, wherein the 
Support is urged towards the container. 

17. Drinking beaker according to claim 11, wherein the 
Support is urged towards the container by protrusions 
extending from the disc and abutting against the inside of the 
lid. 

18. Drinking beaker according to claim 1, wherein if Said 
reduced pressure is sufficiently high, the flexible valve 
member will be lifted off the first valve seat allowing 
ambient air to flow in to equalize air pressure wherein Said 
ambient air forces liquid back into the container. 
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